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The data in the Volumes on "Atomic Energy Levels" (AEL) [135] , [136] , [137] , include the ionization limits known for individual spectra. The latest table of ionization potentials calculated from these limits was published as Table 34 in Volume III (1958) . Much work has been done since then and there has been a steady demand for a revision of this Table. A fairly comprehensive general bibliography has recently been published [194] which lists for each spectrum the literature references on analyses of atomic spectra dating from the entries in the respective Volume of "AEL" (1949), (1952), (1958), well into 1968. The present compendium is based largely on the references in this Bibliography, with some, but probably not all, later material.
The reliability of the data recorded in the literature is often difficult to appraise. In cases where long series are known in the various spectra, the ionization potentials are well determined. With these as key points, good values can be derived by extrapolation or interpolation along isoelectronic sequences, or by comparison along the rows in the Periodic Chart for spectra of similar stages of ionization. Frequently, however, authors give values of ionization potentials without stating the conversion factor used and without describing clearly how the quoted value was obtained.
For this reason, the present paper includes not only the ionization potentials in eV, but also, the limits in cm-1 from which these have been derived. Table 1 gives the ionization potentials in eV for each spectrum.
The conversion factor taken from [195] was used for Table 1 , since it is the value currently recommended by the National Academy of Sciences-National Research Council. However, recent measurements [200] suggest that this value may be in error by about 30 parts per million. Therefore, it should be understood that all of the significant figures included in Table 1 may not be meaningful in an absolute sense. This applies particularly to entries with magnitudes greater than 100 eV.
All limits have been multiplied by the factor 0.000123981 to obtain the entries in Table 1 , i.e., 1 eV=8065.73 cm-1. The factor used in "AEL" was 0.00012395 and has been superseded. As a result, in the present table there are systematic differences from the 1958 Table, caused by the change in the conversion factor, as well as the differences caused by improved values of the limits.
Italics denote ionization potentials derived from limits that are bracketed in Table 2 .
In compiling Table 1 the author has attempted to indicate roughly the various degrees of accuracy of the limits. Those based on well-established series deserve the greatest weight. When the ionization potential is given to three places, it is felt that the third place is meaningful. The two-and one-place entries are less well defined, but it is hoped that they have some significance. The limits of error assigned by the various investigators provide a general criterion, but these are given for comparatively few spectra. Users should, therefore, consult the limits given in Table 2 and the references in order to evaluate the data for individual spectra. Table 2 contains the basic data for each spectrum. As in Table 1 , the successive stages of ionization are indicated at the heading of each column: i, denoting first spectra (neutral atoms); Ii, second spectra (singly ionized atoms), etc. The elements are arranged in order of increasing atomic number, Z. The ground state is indicated for each spectrum, together with the ionization limit in cm-'. In every case this limit refers to the ground state of the ion in the next higher stage of ionization. The limits of error are quoted from the original authors. Although not specifically defined, these afford a general guide as to the reliability of the limit.
Although all limits are based on data derived from the analyses of optical spectra, they are determined in various ways, since reliable series are In Table 2 all ionization limits were recorded that were derived from observed series, from extrapolation or interpolation as described above (Edlkn, Catalan, etc.), or from theoretical calculations such as those of the H i and He I series. When all available data from these sources had been entered, if gaps still remained for spectra of a given element in successive stages of ionization, the intervening limits were entered in brackets, as for Ti VIII and Ti ix. These limits, in brackets, represent calculated values interpolated or extrapolated from observed data, and reported in two general tables of ionization potentials in which different methods have been used. For scattered spectra of the elements S v through Zn xix, the table of Lotz, [116] , has been quoted. For larger atomic numbers, the entries in brackets are from the table of Finkelnburg and Humbach, [65] . No attempt has been made, however, to quote all such calculated values.
The need for higher ionization limits within a given spectrum increases as laboratory research on absorption series in the vacuum ultraviolet, on series produced with synchrotron radiation as a source, and the like, advances. At the request of workers in these fields, all components of the ground term, and in selected cases, all levels from the ground configuration, are entered in Table 2 . All levels above the ground state are relative to the ground state zero. For example, in the format of "AEL," the lowest levels of 0 I are as follows:
Desig.
AEL Table 2 2p 4 In compiling Table 2 , the energy levels of only the ground term have been included for complex spectra, particularly with increasing Z. It is well known that in rare-earth spectra low configurations and low terms overlap in many cases. Consequently, many more low energy levels may be known than those of the ground term. Users are urged to recognize this limitation of the Table and to consult the literature references for further details concerning the low levels that have been reported for individual spectra.
As in "AEL" estimated values of energy levels are given in brackets. Similarly, "x" denotes that the energy level is not connected by observation with the others.
In Table 2 , under the term designations for each spectrum, the numbers in italics at the lower left, refer to Table 3 . This table is a Bibliography which contains the literature references used for each spectrum to obtain the limits and terms quoted in Table 2 .
The importance of stating, clearly, how a limit or an ionization potential has been derived cannot be overemphasized. It is hoped that the present tables will enable each user to judge the quality of the available data used to compile Table 1 .
Although the foregoing results are limited to optical spectra, it should be recognized that experimental values of ionization energies have, also, been published. A surface ionization method has been used to obtain ionization potentials for first spectra of rare earths, [196 to 198] . In general, the agreement is satisfactory between the values obtained by the different methods.
Estimates of ionization potentials of third spectra of the lanthanons have been calculated recently "by applying the Born-Haber cycle to the group 3A oxides and arsenides." [199] .
After the work on the present publication had been started, the author learned that extensive revisions of the data on the spectra of lighter elements were being prepared by B. Edlkn, J. 0. Ekberg, and L. A. Svensson, in Lund. They have most generously furnished much valuable material, in advance of publication, for inclusion here. The author is deeply indebted to these colleagues whose expert judgment and advice greatly enhance the value of the present publication. She is equally grateful to all others who have so willingly contributed their unpublished material.
Washington, D.C. April 22, 1970 
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